LG&E Energy LLC

220 West Main Street (40202}
P.O. Box 32030

Louisville, Kentucky 40232

July 7, 2005

Elizabeth O’Donnell

Executive Director

Kentucky Public Service Commission
211 Sower Boulevard

Frankfort, Kentucky 40602-0615

RE: Joint Application of Louisville Gas and Electric Company and Kentucky Utilities Company
for a Certificate of Public Convenience and Necessity for the Construction of Transmission
Facilities in Jefferson, Bullitt, Meade and Hardin Counties, Kentucky
Case No. 2005-00142

Application of Kentucky Utilities Company for_a_Certificate of Public Convenience and
Necessity for the Construction_of Transmission Facilities in Franklin, Woodford and
Anderson Counties, Kentucky

Case No. 2005-00154

Application of Louisville Gas and Electric Company for a Certificate of Public Convenience
and Necessity for the Construction of Transmission Facilities in T rimble County, Kentucky
Case No. 2005-00155

Dear Ms. O’Donnell:

Enclosed please find an original and ten (10) copies of Louisville Gas and Electric
Company’s (“LG&E”) and Kentucky Utilities Company’s (“KU”) Response to the
Commission Staff’s First Data Request dated June 30, 2005 in the above-referenced dockets.

Should you have any questions concerning the enclosed, please do not hesitate to contact me
at (502) 627-4110.

Sincerely,

/
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7

John Wolfram
Manager, Regulatory Affairs

cc: Parties of Record
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A-1.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30, 2005

Question No. 1

Responding Witness: Michael G. Toll / David S. Sinclair

Supply the long-range system real and reactive load forecasts (loads by year only)
used by transmission planners in the years 2000 through 2005.

The annual forecast is provided in the 2005 Joint Integrated Resource Plan of
Louisville Gas and Electric Company and Kentucky Utilities Company, Case No.
2005-00162, incorporated here by reference. This forecast is a real-power (i.e.
MW) forecast; the reactive power (i.e. MVAR) for each station is developed for
the transmission planning load flow model(s) from the previous year actual
system peak measurements and as such is unavailable in the format requested.
The reactive load at each station includes the distribution reactive load plus
reactive losses through the distribution transformers.






LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30, 2005

Question No. 2

Responding Witness: David S. Sinclair

Q-2. Supply the most recent long-range load forecast in total .

A-2. The forecast is provided in the 2005 Joint Integrated Resource Plan of Louisville
Gas and Electric Company and Kentucky Utilities Company, Case No. 2005-
00162, incorporated here by reference.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30, 2005

Question No. 3

Responding Witness: David S. Sinclair

For the load forecasts supplied, provide a short narrative of any changes that have
been made in forecasting methods, models, or major assumptions. Include in the
narrative any changes to the probability of occurrence or weather normalization.

The changes to the forecast methods, models, or assumptions are discussed in
Section 6 of the 2005 Joint Integrated Resource Plan of Louisville Gas and
Electric Company and Kentucky Utilities Company, Case No. 2005-00162,
incorporated here by reference.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30, 2005

Question No. 4

Responding Witness: Michael G. Toll

Describe the relay systems and relay types to be installed to integrate the new
facilities into the transmission system. Include in your description primary,
secondary, and back-up protection systems.

The typical protection scheme for the 345 kV system consists of a dual primary
system (Directional Comparison Blocking and Permissive Overreaching Transfer
Trip). Backup protection is provided by Zone 2 and Ground Overcurrent relays

The typical protection scheme for the 138 kV system consists of communication
assisted Directional Comparison Blocking systems. Backup protection is
provided by Ground Overcurrent relays.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff>s First Data Request
Dated: June 30, 2005

Question No. 5§

Responding Witness: Mark S. Johnson

Were alternatives considered and studied for each project? If yes, describe the
alternatives and state the reasons for selecting the proposed project over the
alternatives.

The alternatives considered are described in the studies included in Exhibits MSJ-
1, MSJ-2 and MSJ-3 attached to the testimony of Mark S. Johnson, and the reason
for choosing the proposed project is discussed in that testimony. Also please see
the response to Question No. 10.
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A-6.

LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30, 2005

Question No. 6

Responding Witness: Michael G. Toll

Provide the executive summaries of LG&E/KU, Midwest Independent System
Operator, Inc. (“MISO”), or North American Electric Reliability Council
(“NERC™) transient stability, long-term dynamics, power flow, short circuit,
switching surge, lightning protection, and step/touch potential studies done in
connection with the projects or alternatives. (Note: Full copies of the studies and
model assumptions should be available for discussion when interviews take
place.)

Please see Exhibits MSJ-1, MSJ-2, and MSJ-3 attached to the testimony of Mark
S. Johnson. Also please see the response to Question No. 10. Switching surge,
lightning protection and step/touch potential studies will be completed during the
final station designs.






LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30,2005

Question No. 7

Responding Witness: Michael G. Toll

Q-7. Provide diagrams for the three projects that show the physical layout of the
project additions at existing substations (e.g., breaker layouts).

A-7. Please see attached.
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LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30, 2005

Question No. 8
Responding Witness: Mark S. Johnson
Q-8. Provide a short description of each project, including the various components

required, major component cost (e.g., line, substation at each end, and major river
crossings), and length.

A-8. Please see paragraphs 2, 5, 6, 8,9, 10 and 11 of the Application filed in this
proceeding. Also please see the testimony of Mark S. Johnson and Nate Mullins.






LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30, 2005

Question No. 9

Responding Witness: Nate Mullins

Q-9. Explain in detail the routing each line will follow and include the name of the
owner of the utility and the physical placement of the line in the corridor.

A-9. Please see the testimony and exhibits of Nate Mullins filed in this proceeding.






LOUISVILLE GAS AND ELECTRIC COMPANY
KENTUCKY UTILITIES COMPANY

CASE NO. 2005-00142
CASE NO. 2005-00154
CASE NO. 2005-00155

Response to Commission Staff’s First Data Request
Dated: June 30, 2005

Question No. 10
Responding Witness: Mark S. Johnson / Michael G. Toll
Q-10. State the justification for each project. Include any reliability criteria that are

violated under current conditions, and that would be resolved through
construction of each project.

A-10. Please see the MISO studies provided as Exhibits MSJ-1, MSJ-2, and MSJ-3 to
the testimony of Mark S. Johnson. Also please see the attached documents:

1. Trimble County #2 System Impact/Facilities Study: Internal Study conducted
by LG&E Energy Transmission Planning

2. Facility Study Report, Project G218(MISO Queue #37356-01) dated July 10,
2003

3. Appendices to G218 Report provided as Exhibit MSJ-2
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Trimble County #2 System Impact/Facilities Study
Internal Study conducted by LG&E Energy Transmission Planning

Introduction

LG&E Energy has proposed a 750 MW coal-fueled generator to be constructed at
Trimble County. LG&E Energy Transmission Planning has conducted a transmission
interconnection study to assess the impacts of this unit on the LGEE and surrounding
transmission systems, and to identify possible transmission expansion options to
accommodate the unit. This study was initiated for informational purposes. The
Midwest ISO is responsible for conducting Generator Interconnection and Transmission
Service studies for LGEE to determine the actual impacts of and requirements for
interconnection and transmission service requests. The study conducted by LGEE’s
Transmission Planning group is meant to provide advance information regarding
potential construction scenarios that had been discussed previously. This study should
not be used by LGEE to discredit or refute the results of the MISO studies.

Methodology

The study used a 2007 Summer peak case developed by LGEE Transmission Planning.
A 750 MW unit at Trimble County was included in the model, with 75% of the output
used to serve LGEE native load, and the remaining 25% exported to IMPA and IMEA.
Additionally, all six 152 MW CTs planned for Trimble County were dispatched for
native load, with the CTs at Brown reduced to near zero MW output. No transfers were
modeled other than those included in the NERC MMWG 2007 Summer case used as the
basis for this model. The LGEE and surrounding utilities’ transmission systems were
assessed to determine thermal overloads under this scenario. Potential construction
scenarios were tested to determine their ability to eliminate overloads. Costs were
assigned to these scenarios using rule-of-thumb estimates. Detailed estimates will be
required to determine more accurate costs for any scenarios of interest.

Results

The results of the study are shown in Table 1 below. Only significant transmission limits
at 138 kV and above were identified in this analysis and listed in Table 1 in order to
identify the major issues associated with this new unit. There are additional limits due to
relatively minor limitations, such as insufficient phase-to-ground clearance, station
terminal limits, or 69 kV facility overloads. Table 1 shows the overloaded facilities
without any new transmission added, and for each of the five options considered as
possible transmission expansion plans in conjunction with the new unit.

Option 1: Loop Ghent-Speed 345 kV through Trimble County and construct West Frankfort-
Brown 345 kV line

Option 2: Loop Ghent-Speed 345 kV through Trimble County and construct Mill Creek-Hardin
County 345 kV line

Option 3: Construct Trimble County-West Frankfort and West Frankfort-Brown 345 kV lines
Option 4: Construct West Frankfort-Brown and Mill Creek-Hardin County 345 kV lines
Option 5: Construct Trimble County-West Frankfort, West Frankfort-Brown, and Mill Creek-
Hardin County 345 kV lines
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Table 1
Trimble County #2 Study Results
MVA Flow
Optio | Opti | Optio | Optio | Optlo
n1 on 2 nd n4 n$
GH- GH- TC-
TC- TC- WF- WF-
No SP, SP, TC- BR, BR,
Const | WF- | MC- | WF- MC- MC-
ructio BR HC BR HC HC
Limiting Facility Caontingent Elament Rating n 345 345 348 348 348
Avon-Loudon Avenue 138 kV. None 292 19 295 | 288 281 204 271
Ghent-West Lexington-Brown
Avon-Loudon Avanue 138 kV 345kV 363 440 406 | 398 389 398 377
West Frankfort-Frankfort East 138 Ghent-West Lexington-Brown
KV M5 kV 303 315 192 293 245 196 244
Ghent-West Lexington-Brown
Frankfort East-Tyrone 138 kV 345 kV 220 212 114 | 180 138 104 130
Ghent-West Lexington-Brown
Ghent-Owen County Tap 138 kV 345 kV 217 284 260 | 265 248 241 242
Trimble County-Clifty Creek
Blue Lick-Bullitt County 181 kV M5 kv 239 338 2491 198 238 226 188
Trimble County-Clifty Creek
Blue Lick 345/161 kV M5kV 276 338 249 | 198 236 226 188
Trimble County-West
Biue Lick-Buliit County 161 kV Frankfost 345 kV 239 NA NA NA 253 NA 194
Trimble Couinty-West
Blue Lick 345/161 kV Frankfort 345 kV 278 NA NA NA 253 NA 194
Mill Creek-Hardin County 345
Biue Lick-Bullitt County 161 kV kV 238 NA NA | 249 NA 249 217
Milt Creek-Hardin County 345
Blue Lick 345/161 kV. kV 278 NA NA | 241 NA 249 217
Middletown-Bluegrass
Middlstown-3870 Tap 138 kV Parkway 138 kV n 282 261 203 285 280 265
Middtetown 345/138 kV #1 Middiatown 345/138 kV #3 478 561 530 526 532 550 527
Middletown 345/138 kV #2 Middietown 345/138 kV #1 478 534 504 500 506 523 501
Middletown 345/138 kV #3 Middietown 345/138 kV #1 478 543 513 510 515 532 510
Trimble County-Middletown
Trimble County-Buckner 345 kV 345 kV 1195 1175 986 { 1128 976 1286 1087
Trimble County-Middlatown
Buckner-Middietown 345 kV 345 kV 1195 1297 1120 | 1256 | 1134 1404 1218
Trimble County-Middletown 345 kV Buckner-Middietown 345 kV 1196 1317 11268 | 1261 1143 1421 1220
Bus Voltage
No Opt
Bus Contingent Element Const | Opt1 |2 Optd | Optd opt S
Brown Norih-Hardin County 100.
Hardin County 138 KV 345 kV 96.20% | 96.90% 0% | 96.90% | 95.30% | 99.40%
MW Loss Reduction 0 2.8 8.4 4.0 6.4 7.2
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The results indicate that with no new transmission facilities modeled for Trimble County
Unit #2 there are 11 unique facilities at 138 kV and above that are overloaded, and there
are 7 unique contingencies that create these overloads.

Each of the five options evaluated eliminates the thermal overloads with varying success.
All options eliminate the problems associated with the Ghent-West Lexington-Brown 345
KV outage, other than the Avon-Loudon Avenue 138 kV line overload. None of the five
options identified eliminate the overloads of the Middletown 345/138 kV transformers.
These transformers are limited by 138 kV, 2000A terminal equipment to 478 MVA and
by the summer emergency rating of the transformers themselves to 515 MVA. A
possible remedy for these overloads would be installation of a fourth 345/138 kV
transformer in the Middletown area. One other issue to be considered is the voltage
levels in the Hardin County area of the system. This area of the LGEE transmission
system is expected to potentially have marginal voltage levels in the future. The options
which include the Mill Creek-Hardin County 345 kV line provide a significant boost to
voltages in the area, as shown in Table 1, whereas the other options provide no
significant increase.

A brief discussion of the impact of each option on the system follows:

Option 1
Option 1 involves constructing 2.8 miles of double-circuit 345 kV line from the Trimble

County substation across the Ohio River to the Ghent to Speed (CIN) 345 kV line, which
is owned by Cinergy in Indiana. This would result in a 345 kV line between Ghent and
Trimble County and a 345 kV line between Speed and Trimble County. Also, a 345 kV
line would be constructed between West Frankfort and Brown, a distance of about 30
miles.

This option results in the 2000A terminal equipment on the Trimble-Middletown 345 kV
double-circuit lines being adequate for expected contingency flows. This option also
reduces the contingency flow on the Blue Lick 345/161 kV transformer such that it is no
longer overloaded. The Blue Lick-Bullitt County 161 kV line would still be overloaded,
but the level is such that increasing the phase-to-ground clearance of the existing
conductors would eliminate the problem.

This option has an estimated investment of approximately $40.6 million dollars.
However, additional investment from LG&E Energy may be required by Cinergy to
construct dedicated facilities to loop Cinergy’s Ghent-Speed line into LGEE’s Trimble
County substation. This option reduces losses by about 2.8 MW compared to
constructing no facilities for summer peak load levels. A 2.8 MW reduction in
transmission system losses over a 45-year period has a present value savings of
approximately $1.1 million.

Option 2
Option 2 involves constructing 2.8 miles of double-circuit 345 kV line from the Trimble
County substation across the Ohio River to the Ghent to Speed (CIN) 345 kV line, which
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;s owned by Cinergy in Indiana. This would result in a 345 kV line between Ghent and
Trimble County and a 345 kV line between Speed and Trimble County. Also, 2 345 kV
line would be constructed between Mill Creek and Hardin County, 2 distance of about 43
miles.

This option results in the 2000A terminal equipment on the Trimble-Middletown 345 kV
double-circuit lines being inadequate, requiring an upgrade of this equipment. This
option does reduce the contingency flow on the Blue Lick 345/161 kV transformer such
that it is no longer overloaded. The Blue Lick-Bullitt County 161 kV line would still be
overloaded, but the level is such that increasing the phase-to- ground clearance of the
existing conductors would eliminate the problem.

This option has an estimated investment of approximately $59.1 million dollars.
However, additional investment from LG&E Energy may be required by Cinergy to
construct dedicated facilities to loop Cinergy’s Ghent-Speed line into LGEE’s Trimble
County substation. This option reduces losses by about 6.4 MW for summer peak load
levels compared to constructing no facilities, which would result in a net present value
savings of about $2.5 million over a 45-year period.

Option 3
Option 3 involves constructing 37 miles of 345 kV line between Trimble County and
West Frankfort and 30 miles of 345 kV line between West Frankfort and Brown.

This option results in the 7000A terminal equipment on the Trimble-Middletown 345 kV
double-circuit lines being adequate. This option also reduces the contingency flow on
the Blue Lick 345/161 kV transformer such that it is no longer overloaded. The Blue
Lick-Bullitt County 161 kV line would still be overloaded, but the level is such that
increasing the phase-to-ground clearance of the existing conductors would eliminate the
problem.

This option has an estimated investment of approximately $75.7 million dollars. The
option reduces losses by about 4.0 MW compared to constructing no facilities for
summer peak load levels. This loss reduction results in a present value savings of about
$1.6 million over a 45-year period.

Option 4
Option 4 involves constructing 30 miles of 345 kV line between West Frankfort and
Brown, and 43 miles of 345 kV line between Mill Creek and Hardin County.

This option results in the 2000A terminal equipment on the Trimble-Middletown 345 kV
double-circuit lines being significantly overloaded. This option does reduce the
contingency flow on the Blue Lick 345/161 kV transformer such that it is no longer
overloaded. The Blue Lick-Bullitt County 161 kV line would still be overloaded, but the
level is such that increasing the phase-to-ground clearance of the existing conductors
would eliminate the problem. Also, the Middletown 345/138 kV transformer overloads
are more severe for this option when compared to the other options considered. Finally,



: Attachment to PSC Question No. 10 (1)
MAY-13~2085 ©84:16 KU N

Johnson / Toll

this option would not eliminate the contingency overload of the Middletown-3870 Tap
section of the Middletown-Plainview-Beargrass 138 kV line, whereas the other options
do.

This option has an estimated investment of approximately $83.3 million dollars. This
option reduces losses by about 6.4 MW compared to constructing no facilities for
summer peak load levels, resulting in a present value savings of about $2.5 million over a
45-year period.

Option 5
Option 5 involves constructing 37 miles of 345 kV line between Trimble County and
West Frankfort, 30 miles of 345 kV line between West Frankfort and Brown, and 43

miles of 345 kV line between Mill Creek and Hardin County.

This option results in the 2000A terminal equipment on the Trimble-Middletown 345 kV
double-circuit lines being overloaded. This option reduces the contingency flows on the
Blue Lick 345/161 kV transformer and the Blue Lick-Bullitt County 161 kV line such
that both are no longer overloaded.

This option has an estimated investment of approximately $125.6 million dollars. This
option reduces losses by about 7.2 MW compared to constructing no facilities for
summer peak load levels. This loss reduction would provide a present value of savings of
$2.8 million over a 45-year period.

Conclusions

Table 2 lists the overloaded facilities identified for the five construction options
considered. This table indicates that the remaining problems for all five options are for
the most part similar. All options would require additional construction to eliminate the
Avon-Loudon Avenue 138 kV line overload, and the Middletown 345/138 kV
transformer overloads. Note that the contingency flows for these facilities are not
significantly different between the five options.

Options 1-4 would require the Blue Lick-Bullitt County 161 kV line summer emergency
rating to be increased to at least the summer emergency rating of the Blue Lick 345/161
kV transformer (276 MVA). Options 2, 4, and 5 would each require upgrades to the
2000A terminal equipment associated with the Trimble County-Middletown double-
circuit 345 kV lines. Also, Option 4 would require construction to eliminate the
Middletown-3870 Tap 138 kV overload.

The options as modeled range in cost (including the benefit of loss reductions) from a
low of $39.5M to a high of $122.8M. The two options which interconnect with Cinergy
are significantly less expensive than the options involving only internal construction
between LGEE facilities. However, additional cost may be required to satisfy Cinergy
interconnection requirements. Also, additional cost may be required by MISO to satisfy
network issues outside of the LGEE control area which are impacted by the second
Trimble County unit. Table 3 identifies the itemized cost for each option as modeled.,
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Table 2
Trimble County #2 Remaining Overloaded Facilities
MVA Flow
Optio | Optio
Option 4 n2 nl Option 4 | Option 5
GH-
TC-
8P, TC-
GH-TC- MC- WE- WF-8R, | TC-WF-
SP, WF- HC BR MC-HC | BR,MC-
Limiting Facliity Contingent Element Rating | BR 348 348 345 345 HC 345
Avon-Loudon Avenue 138 kV None 292 295 204
Ghent-West Lexington-Brown
Avon-Loudon Avenue 138 kV 345 kV 383 406 398 389 398 377
Trimble County-Clifty Creek
Biue Lick-Bullitt County 161 KV 345kV 239 249
Trimble County-West
Biua Lick-Bullitt County 161 kV Frankfort 345 kV 239 253
Mill Creek-Hardin County 345
Blue Lick-Bullitt County 161 kV KV 239 241 249
Middietown-Bluegrass
Middletown-3870 Tap 138 kV Parkway 138 kV 2N 280
Middlatown 345/138 KV #1 Middiatown 345/138 kV #3 478 530 526 532 550 527
Middlatown 345/138 kV #2 Middlatown 345/138 kV #1 478 504 500 506 523 501
Middietown 345/138 KV #3 Middletown 345/138 kV # 478 513 510 515 532 510
Trimble County-Middiatown
Trimble County-Buckner 345 kV 345KkV 1195 1286
Trimble County-Middletown
Buckner-Middletown 345 kV 345 kV 1185 1256 1404 1216
Trimble County-Middietown 345 kV | Buckner-Middietown 345 kV 1185 1261 1421 1220
Construction Costs ($M) 40.8 59.1 75.7 83.3 125.6
Savings from Loss Reduction (M) 1.1 2.5 1.6 2.5 2.8
Net Cost (SM) 39.5 56.6 74.1 80.8 122.8
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Table 3
Required investment for Trimble County #2 Transmission Construction Options
Option 1 Cost ($M)
Construct 2.8 miles of double-circuit 345 kV from Trimble County to Ghent-
Speed 52
Construct 30.4 miles of 345 kV line between Waest Frankfort and Brown 30.4
Install four 345 kV breakers at Trimble County 4.0
install one 345 kV breaker at Brown 1.0
Total 40.6
Option 2 Cost ($M)
Construct 2.8 miles of double-circuit 345 kV from Trimble County to Ghent-
Speed 5.2
Construct 42.9 miles of 345 KV line between Mill Creek and Hardin County 449
install four 345 kV breakers at Trimble County 4.0
instalt one 345 kV breaker at Mill Creek 1.0
install four 345 kV breakers at Hardin County 4.0
Total 59.1
Option 3 Cost ($M)
Construct 37.3 miles of 345 KV line between Trimble County and West
Frankfort 373
Construct 30.4 miles of 345 kV line between West Frankfort and Brown 30.4
install three 345 kV breakers at Trimble County 3.0
Install four 345 kV breakers at West Frankfort 4.0
install one 345 kV breaker at Brown 1.0
Total 75.7
Option 4 Cost ($M)
Construct 30.4 miles of 345 kV line between West Frankfort and Brown 304
Construct 42.9 miles of 345 KV line between Mill Creek and Hardin County 449
Install two 345 kV breakers at Trimble County 20
Install one 345 kV breaker at Brown 1.0
Install one 345 kV breaker at Mili Creek 1.0
install four 345 kV breakers at Hardin County 4.0
Total 83.3
Option 5 Cost ($M)
Construct 37.3 miles of 345 KV line between Trimble County and West
Frankfort 373
Construct 30.4 miles of 345 kV line between West Frankfort and Brown 30.4
Construct 42.9 milas of 345 kV line between Mill Creek and Hardin County 449
Install three 345 kV breakers at Trimble County 3.0
Install four 345 kV breakers at West Frankfort 4.0
Install one 345 kV breaker at Brown 1.0
install one 345 kV breaker at Mill Creek 1.0
Install four 345 kV breakers at Hardin County 4.0
Total 125.6

TOTAL. P.@7
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Executive Summary

A request for a generation interconnection of a 750 MW generating power plant in
Trimble County, KY (Generator) was made to Midwest ISO and was assigned Queue
Number 37356-01 and Project Number G218. A generation interconnection evaluation
study was performed by MISO and a study report was published. MISO has performed
the corresponding facility study. The results of this study have been presented in this
report.

An earlier study on the delivery of power from this generator (see system impact study
report on project A024 for request # 75052130 posted on MISO OASIS) has revealed that
there were multiple system deficiencies. Four facility upgrade options were identified to
alleviate system network problems. After further review, LG&E Energy Transmission
chose Option #4 as the preferred option. The looping of the Ghent-Speed 345 KV line
through the Trimble Co. 345 KV substation was identified as the minimum necessary
upgrades to facilitate interconnection of the generator and was included in this study.

The total cost to interconnect the proposed generator to the network has been estimated to
be $8,569,112 in 2007 dollars. All the system upgrades are in the LG&E Energy
Transmission system.

The total interconnection cost was further analyzed to identify the direct interconnection
cost and the system upgrade cost. MISO’s definition of direct connect is the radial from
the GSU to the substation. Usually breakers in a breaker and a half scheme are
considered upgrades. If breaker is direct connect between the GSU and the sub (i.e.
radial) it is a direct connect cost to the Generator otherwise in any network flow through
configuration it is a system upgrade. The cost of the take-off structure at the Trimble 345
KV substation and the associated work was assigned to the direct interconnection cost.
Therefore, the remaining cost of $8,443,857 in 2007 dollars is eligible for credits to the
developer toward the future use of the transmission services. LG&E Energy
Transmission contests the MISO definition. LG&E Energy Transmission considers the
take-off structure, one breaker, two disconnects and the associated facilities as part of the
cost to connect the Generator. The associated costs for this project is $745,766 in 2007
dollars.

The study has identified the key events and the schedule for those events in order to
achieve a commercial operation date of January 1, 2007. The necessary time for the
transmission-line work related to looping the Speed — Ghent 345 KV line through the
Trimble 345 KV substation has been identified as one of the longest, and must start
around October 1, 2003 in order to meet the deadline. The schedule in the report will
need to be updated in the event the in-service date of the proposed generator changes.
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1. Introduction

A request for a generation interconnection of a 750 MW generating power plant in
Trimble County, KY (Generator) was made to Midwest ISO. The MISO Generation
Interconnection Request Queue Number for this request is 37356-01. This project is also
known as Project G218. MISO has coordinated the Generation Interconnection Facility
Study (the “Study”) for this project. The results of this study are presented in this report.

An earlier study on the delivery of power from this generator (see system impact study
report on project A024 for request # 75052130 posted on MISO OASIS) has revealed that
there were multiple system deficiencies. Four facility upgrade options were identified to
alleviate system network problems. After further review, LG&E Energy Transmission
chose Option #4 as the preferred option.

The facility upgrades related to option 4 are given below —

Loop the existing Ghent (LGEE)-Speed (CIN) 345 kV line through the Trimble County
substation.

Construct a 345kV line from Mill Creek to Hardin County

Construct a 138kV line from West Lexington to Higby Mill

Construct a 138 kV line from West Frankfort to Tyrone

Re-conductor the 138kV line from Ghent to Owen County Tap

Re-conductor the 138kV line from Hardin County to Etown

Open the 69kV tie from Shelby County (EKPC) to Shelby County Tap (LGEE)
Upgrade the West Frankfort 345/138 KV transformer low-side breaker

Upgrade the disconnects at Carrolton on the Carrolton to Frankfort East 138 KV line

The facility study was split into two separate studies. One related to the generation
interconnection request and the other related to the delivery request. This report covers
the facility study related to the generation interconnection request.

The looping of the Ghent-Speed 345 KV line through the Trimble Co. 345 KV substation
was identified as the minimum necessary upgrades to facilitate interconnection of the
generator. The remaining facility upgrades have been addressed as part of the delivery
request #75052130.

Cinergy and LG&E Energy Transmission performed the facility study. Cinergy assessed
the work to be done at the Speed 345 KV substation and LG&E Energy Transmission
assessed the work to be done at the Trimble and Ghent 345 KV substations. The results
from these two studies have been compiled in this report.

Page 4
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2. Assumptions

In-service date
The in-service date of this project is January 1, 2007.

Testing Period
As informed by the developer, the testing period will be 6-months. All the
electrical work on the transmission owners system must be ready by July
1, 2006.

Dollar conversion from one year to another
All dollar figures are year end 2003 dollars. Dollar conversion rate from
one year to the other has been assumed to be 3.3% per year

Substation Equipment Procurement and Construction
The procurement of substation equipment and construction will start 12
months before the generator in-service date.

10% Markup
A 10% cost markup has been applied to all estimates.

Lead time
Total time necessary to complete the identified task

3. Construction Cost and Schedule

Construction Cost

Task Cost in Cost in
2003 2007
Dollars Dollars
Trimble Co. 345 KV Substation Cost without $3,940,275 | $4,486,708
Take-off Structure
Cost of the interconnection take off structure at $110,000 $125,255
the Trimble 345 KV substation
Line from Trimble 345 KV substation to the new
tap on Speed — Ghent 345 KV line
$3,475,210 | $3,957,149
Material — Cables; steel structures, etc
Dead-end structure at the new tap
New line from Trimble 345 KV substation to the
new tap on Speed — Ghent 345 KV line
Total | $7,525,485 | $8,569,112
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LG&E Energy Transmission estimates do not include any cost for construction of
facilities between the generator and the point of connection at the take-off structure in the
Trimble Co. substation.

Cinergy has estimated that $304,384 (in 2007 dollars) will be required to replace
equipment at the Speed 345 KV substation to match the new equipment installed at the
Trimble 345 KV substation. LG&E Energy Transmission will relocate the existing
protective equipment at Ghent to Trimble Co. as part of this project. Therefore, no
significant work will be needed at the Speed 345 KV substation and the Ghent 345 KV
substation.

All of the identified facilities must be completed 6 months before the commercial
operation date of January 1, 2007 to facilitate testing of the new unit. Therefore, all the
transmission work must be finished by July 1, 2006. A schedule of the key tasks are
given below -

Start Date Task/Item
October 1,2003 | Looping of Ghent — Speed 345 KV line through
Trimble 345 KV substation — Engineering Design
July 1, 2004 Looping of Ghent — Speed 345 KV line through
Trimble 345 KV substation

e Right of way acquisition
April 1, 2005 Looping of Ghent — Speed 345 KV line through
Trimble 345 KV substation

e New Line Material Acquisition
July 1, 2005 Trimble 345 KV substation
¢ Order all substation materials

January 1, 2006 Looping of Ghent — Speed 345 KV line through
Trimble 345 KV substation
e New Line Construction

4. Identification of Costs Eligible for Credits

The total interconnection cost was further analyzed to identify the direct interconnection
cost and the system upgrade cost. MISO’s definition of direct connect is the radial from
the GSU to the substation. Usually breakers in a breaker and a half scheme are
considered upgrades. If breaker is direct connect between the GSU and the sub (i.e.
radial) it is a direct connect cost to the Generator otherwise in any network flow through
configuration it is a system upgrade. The cost of the take-off structure at the Trimble 345
KV substation and the associated work was assigned to the direct interconnection cost.
Therefore, the remaining cost of $8,443,857 in 2007 dollars is eligible for credits to the
developer toward the future use of the transmission services. LG&E Energy

Page 6



Attachment to PSC Question No. 10 (2)
Johnson / Toll

Project G218 #37356-01
Generation Interconnection Facility Study Report
July 10, 2003

Transmission contests the MISO definition. LG&E Energy Transmission considers the
take-off structure, one breaker, two disconnects and the associated facilities as part of the
cost to connect the Generator. The associated costs for this project is $745,766 in 2007
dollars.

5. Review and Analysis of Generation Interconnection Evaluation Study

The purpose of this review and analysis is to adequately address all the issues that were
identified in the evaluation study and establish that the new facility upgrades will satisfy
all pertinent criteria, and will not deteriorate the system.

Prior to proceeding with the facility study, MISO had performed the generation
interconnection evaluation study and has published a study report.

Dynamic Stability Analysis — The dynamic stability analysis revealed that the system
with the new generator (project G218) installed remained stable when tested with SIS
study facility upgrade Options 1, 3, and 4 but unstable for Option 2. The stability
analysis also revealed that the looping the Speed — Ghent 345 KV line through the
Trimble 345 KV substation was sufficient for the system to remain stable after the
addition of TC2 generator. Since the LG&E Energy Transmission chose to proceed with
facility upgrade option 4, the system dynamic stability is of no concern.

Short Circuit Analysis — The short circuit analysis revealed that the addition of the new
generator TC2 caused an increase in the fault currents seen by a number of breakers in
the system. The increased fault currents were within the breaker current interruption
capabilities. Therefore, no breaker replacements were needed due to the interconnection
of this generator to the system.

The evaluation study revealed that, at OVEC’s Clifty Creek 345 kV, duties imposed on at
least two circuit breakers were shown to be approaching their nameplate capabilities.
Further analysis was performed by AEP to establish that sufficient margin exists at these
two breakers after installation of TC unit #2 and the proposed facility upgrades. After
additional fault studies (using the model from the Interconnection Evaluation study) and
consultation with AEP Station Engineering staff, it has been determined that all of the
Clifty Creek 345 kV breaker interrupting capabilities are adequate for the increased
duties to be imposed by the Trimble County generator addition and associated
transmission reinforcements as presently proposed (Identified as Option 4 in the
Interconnection Evaluation study.)

Cascading Outage Analysis — The study revealed that there were no new cascading
outages introduced due to the addition of the new generator TC2.
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6. Conclusions

The total cost to interconnect the proposed generator to the network has been estimated to
be $8,569,112 in 2007 dollars. All the system upgrades are in the LG&E Energy
Transmission system.

The total interconnection cost was further analyzed to identify the direct interconnection
cost and the system upgrade cost. MISO’s definition of direct connect is the radial from
the GSU to the substation. Usually breakers in a breaker and a half scheme are
considered upgrades. If breaker is direct connect between the GSU and the sub (i.e.
radial) it is a direct connect cost to the Generator otherwise in any network flow through
configuration it is a system upgrade. The cost of the take-off structure at the Trimble 345
KV substation and the associated work was assigned to the direct interconnection cost.
Therefore, the remaining cost of $8,443,857 in 2007 dollars is eligible for credits to the
developer toward the future use of the transmission services. LG&E Energy
Transmission contests the MISO definition. LG&E Energy Transmission considers the
take-off structure, one breaker, two disconnects and the associated facilities as part of the
cost to connect the Generator. The associated costs for this project is $745,766 in 2007
dollars.

The study has identified the key events and the schedule for those events in order to
achieve a commercial operation date of January 1, 2007. The necessary time for the
transmission-line work related to looping the Speed — Ghent 345 KV line through the
Trimble 345 KV substation has been identified as one of the longest, and must start
around October 1, 2003 in order to meet the deadline. The schedule in the report will
need to be updated in the event the in-service date of the proposed generator changes
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